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Aircraft engine development and manufacturing
showcase the ultimate advancement in aviation
technologies. Driven by its ambition to become a
leading aviation nation, Korea attempts to engineer its
own aircraft engines. While engine design and
manufacturing technologies are crucial, research on
airworthiness certification standards and
methods—which verify and confirm the safe operation
of engines—remains inadequate. In particular, securing
airworthiness certification for engine-control computer
systems remains a critical technical challenge. To
support successful engine development, this study
evaluates airworthiness certification standards for
engine-related computer systems.
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A $Qlo] ATLEFo] FAA F2(s afety-cr1t1ca1 level)O =1},
AHFA 0 2 FADECY] f‘zﬂ/,\j‘ ZtEE%]ﬂO] ECU(engine control
unit) o] i3t QAUF7]FL JSSG-2007A0] 4] DO-178CE &[2]5}
TE g5ty oy, & 01;Loﬂ/ﬂ’— u] F+2] AWB-330(air-
worthiness bulletin)¥} MIL-HDBK-516C 15% (computer sys-
tem and software) Q] Z4& Q15 7|£S 83510 +& F57]AA
ol %2153 FADECS] 474, %, 15 % A% ARjo] Koz
PS5 3HoF ot= FAANT= &7 H —Er@. Shof @& 2 o]al A A Al
TACC(tailored airworthiness certification criteria) & E%73}7]

AT YA A A A

I Jzi lor

© 2026 Korea Society for Naval Science & Technology 627


https://crossmark.crossref.org/dialog/?doi=10.31818/JKNST.2026.9.9.3.627&domain=http://journal.knst.kr/&uri_scheme=http:&cm_version=v1.5

KNST 1714, FUHL &37) A0 AREAAL 2SOIS J|F A7

2. FADEC % 1ZIA|0] Q15 A 7|8 2.2 AWB-330
2.1 FADEC A| AH] AWB-330-2 1] S0 A 7ot A A o]
AldSol gt A4 AR o] &3l 7led Holtt. 9]
FADEC(full authority digital engine control)< 3|HE ul= T (USAF) &5 AAHO AEEHE=
F37l AR HE Ao 7|52 HAY AFEIEZE 5 TMS(type, model, series) 571 A|AH| 9] 2] Q15
got= AlA"olth. A S (full authority)’o| &&= (type certification)< &Hol1, 57 &AX|9] 44
BAL 2FAY Y glo] AZEo7 A ® 5Ql4(design approvals) T3 dx9F &E I
g HeluHE 48H02 2AT £ AL Q] AA™ A WA AL Fojget,
wl et [3]. o] AL v A B (FAA)OI T} 7]k Wz BT
AR A% ARl o8] J4] 47 BAIS WA
O Zol A ANTE A 2 TF 27 Al 28] A
SE o TIZtol A g E o G E A FE 710 &
2he 70 A Ag o= A8 A gt
o] A9 W& F 6384E “FA AF 7IE

(Propulsion Certification Basis, CB)”9] a. &5 9]
W&o+ “TMS CE= MIL-HDBK-5162 HI®F O 2
o2 27 A A" st TMS CBE 24 5] of 3}
, ©] CBoll= 4%, 77, 147, 1573, 16750 A A& 7}
% 27 B 71 E50] Ao} ek ek a A
of Itk 8% 48 80141 A3 MIL-HDBK-516

_EL_

Fig. 1. FADEC installed on CF6-80C2[4] ol g g o A &2 orfi ok Ao [5].

Fig. 12> | #4 2 = GEAM2] CF6-80C2 o] & o 47 A] A H] ol 2] Y 0] §J (system engineering)
2+¥l FADECS UEHY AL 9121, FADECY| F8 7] o 7 XA 9 FZ A A2 (propulsion &
TS EH. installations)

e 147 A] A ] Q1A (system safety)
o A= A0} (fuel control): 8 Yo E AR o 15%: AFEH A AE I} 4 T E g o] (computer
T A, AR 7HE /445 AA & B system & software)
o ¥} B G (overspeed protection): N1/N2 ¢ 16%}: A H] (maintenance)
A& T AT, E A 23
o A& A| o] (start sequencing): A /55 A& AWB-33091 A AAISAL = A+t Y A ¥
A} A5 3t 25k Al A Ao A1 Q15 of thgt 2 A AL Fig. 29} Zr}.
o 7} P A A o] (variable geometry control):
=71 vsv, W 7Hd 1 2] & 24 5 2.3 MIL-HDBK-516 15% Z €| A| A8 7} AT E 9o]
e 52| & 2] (bleed air management): A1 % (CS&S)
EdEFEF 2EE 58 M3
o 47/ Hl Y ¥ ¥ (engine health MIL-HDBK-5162 1] ZH}Ho|| A 87+t 783}
monitoring): A A 7k oh2hu] B 4] Bl 371 AFRAS 7€ 4 &0 7led A=A EA
BITE (built-in test equipment) 7] 5 = CversionC & g AFEE T 9l o, Fig. 32} &
¢ 0]% 35} A'd 7] (redundancy management): o] ZUY oA 2009¢ F833 7] "ot A ol
active/standby Z'd A2 = Zof &3t HE o ©et MIL-HDBK-516CS 7|4¥t o
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MDS Program Office(s) cB CR
Addresses Installation Effects, | AW Plan | ion A ) (Integration Aspects; Risk Acceptance
Integrated Air System or ADF (RntfegratlonT'\;geétBs, Reference TMS (Integration Aspects)
“Type Design’ . eference ) CR & P-MFR/P-MTC)

A

A 4

‘ Risk Acceptance | . MDS

(Propulsion Aspects) l | MFR/MTC

TMS Program Office
Addresses Propulsion System
‘Type Design’

New
. TMS
Propulsion CB H CR )—' P-MFR/P-MTC
System

Fig. 2. New propulsion system type certification process

AR A" A, WEGQl, &Y A5, go]g /A A
8 ] A7 Q LAY 5\.25%]01 gAY 59 5
3 A e A AF of7| €l & o A QFH " 4= 7] 45 (SCF)
94 Aol gt o2 =7} Foby Oﬂ e} 7| & ES

4 FZZHeko] #HAsty 49 JAFES FHot
Aot ol EAE fF A % T HTA 3
AC-17-012 750}, MIL-HDBK-516C 15%2] I
ZAAE 4EoHA o Tt

|

ES

Fig. 3. Korean Airworthiness Standard Certification

Part | (DAPA) - —
2 FHEo| A= Fig. 49 Zo] & A AFEHAL
23 BEEFQASE7E Part 0] HAIGZ Ao of ® FAAFo| AT TACC(Y) 24E =&/,
8] T A 5 ok Z9k7F D version©] W& o F o]t} X AT g F d=2HE 2E TACC(RPH)E AAlSH
o] F 157 Ao HAFHA2HY 2TEY0 o1 Aol B0, FFAN AFEAILH AEA A&
71 2 ZEAIAE 75kt 6] 7heet 71 A 9 S 7]1&ol tiet H&2AEY
MIL-HDBK-516C 1542 6719] 8 Zdx 427] P AHH)E AEstled, A4 A58 (Moc)
o 4R7EoR FHH Yom, ARHAAYNY  AEFHE AT AR B5E 245Gt 59
BUH 722 1508 A2AHY obr 9, 1528 FHESEREL AT A2 ol €A aso) A%
A28 A e o7 elx @444, st=golet #ed 753 59, stEHCl /AR A, 2nEH o] A
7182 1534, 2nEQojet FAHE 7|EL 1548 T EAL ATEF O] op7[E A} BA, AXE O
oA & T % % AX|o|H, FADEC A|AH] 2] HW/SW 2] A 7], 5f
E35] F E3tE AXEE A AH o}7| € R o S5XF A, A, H7I9} JSSG-2008(vehicle control man-
02 F27) NAH 7|52 AA ZH Holg ¥ A, agement system)©] 7| &% F 9 W& 9] S0t
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¢ Establishment of independent certification 3.2 %']—E]— =Kl FADEC"] = "150101 :ll}—g’]’ O]H uﬂ ]
w procedures, review of overseas cases
(United States-AWB-330) FADEC i&EQ]Oih AUt o7 A=A LRE
* MIL-JDBL-516C CH 15 Analysis Z+=t}. 2519 A %o BSP(board support pack-
® Analysis of the correlation between MIL- age) 7]_ ‘r’] Z _0']-_1__7_, 1 H 0] RTOS(real-tlrne operat-
HDBK-516C Chapter 15 and d t . T
o ing system), ] 590}, 13 g8 £ZE ] A
derived from engine development B _ . -
* Drafting of TACC 5ol A5€ . &3, FADECE A7 9] & AA]
7oz BQlshy] mEd] Aoz Bika ol
¢ Finalization of TACC Draft o|AE 7}A 11 QUth. Fig. 5= Boing 7773 7] o A
w ¢ Establishment of an Independent Aircraft Z}ﬂ—“—‘_‘- GE90 01] X] -’] E‘;g‘ 3} FADEC ?:] E‘a 74]5 o)
Engine Airworthiness Certification System
vebd 2ol
Fig. 4. Stepwise execution plan
Engine Controf Inpule: ) Mremteedts o Buses
)
Table 137} Zo] 45 98 WA 7 71&E AA e o S — i o
peeds N Nop——} it Switches
Z‘] _Q-:lil—xq / Oﬂ ;1(_1 Z(:]' ‘g‘:'__ ;‘(j _QE %]_%7] —E" E—E‘ E‘l Z:! Thrust and Configuration information: :k(EB:;‘r?l:T Tmlonh
=
T AT HYHIE AT BAFHRH S = — S Ny
=35t A E LTAGC | e
= - — = Pressures: |Bleed Bias (P3B), PO, PS3
Y AES I 2TEF 0] A4ZEL | 2F — b
_(_)_E O]’ﬂ g'l_ Z_:]‘-(—)-D:] , ]:]o]-_(lj_:l /\]'ﬁ ‘6] _04 _1:'l_7"| ;‘(‘ﬂ 7_." _/J::‘_—i__l}‘__. Fuel - Boost P, Gear DP, Filter OP, Fiow, Temp. ] E D
N Engine Ok - Level, Fitler DP, D Pressure, Temp. i 1 EETATS,
%] OJI 7H‘£‘ ];Ll F\%EI UHJFrOE:'Oﬂ tq—lil- '?_7}_52] —}I\_E 311:]-- 1DG Qil - Temp. QUT, Temp. IN : cnag“‘ :
VSCF Ol - Temp. OUT, Temf. N H !
: : VSV, VBV, HPT ACC, STB
3] 1
o 2T E o] 7§t A & (PSAC: Plan for software cemais Constton ot Son oton] - i N
aspects of certification) Enrmram—\____ J—{Twosi hovorar]
o &L E 9o} 7 FF(SDS: Software Fig. 5. FADEC interface, GE90/B777
development standards)
e AT E 9ol AF A& (SVP: Software FADEC?O| 7|2 ZQl §& AZEJoj= 7|4 &
verification plan) 2] Yo wte} Ao] 7]+ (control functions), ZHA|
e AXE 9o} FAME] A & (SCMP: Software 7] (monitor functions), A& 7]5(bite func-
configuration management plan) tions)C. 2 FTEEFH, ZF Tt AL SHZFQ W2
e AT E Qo] 2K Z A & (SQAP: Software 7 th Ale A 7S Sl =), ARINC 653 THE] A

oE. O
Hq
I
o)
2
EN
_O‘l',
FIF

AU S0 4 go] £x

quality assurance plan) 5

Table 1. Example of detailed analysis content for each criterion analysis and review

Main System or Engine it Applicability Basis Method of Compliance

Applicability Status Objective Evidence List

self (Tailoring Rationale) (MOC)

Application: Criteria
applicable to unmanned
aerial vehicle systems and

Vehicle System: Standards
required for unmanned
aerial vehicle system

Evidential materials, etc.

Describe in detail the required to verify and

engines reasons and grounds for | - INSPECTION :

development S . substantiate the relevant

application, and present AT ANALYSIS standards (all various

Not Applicable: Criteria . . the reasons and grounds D : DEMONSTRATION . .
. Engine Standalone: o . . design and technical data,
not required for 2 . for non—-application even if T:TEST
-~ Criteria required for . such as documents and
application to unmanned not applied.

developing an engine
standalone

aerial vehicle systems and drawings)

engines

630 2026; 9(3); pp. 627-632 Journal of the KNST
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Chapter 15 Detailed Criteria System  Engine

15.2.7 Single event upset (SEU)

assessment) s 5o ¢t EFE 243t FADEC susceptibility B B

A4 Ao} 7|52 LutH o g2 o 7| & TEofof 15.2.8 Security techniques

lg= 15.3.1 Safety supporting hardware element
(SSHE) performance

15.3.2 Separation of safety critical hardware

o 1% 3+5: v Y A 7+ 1077 1] Yk (catastrophic components ® ®
T 15.3.3 Data bus redundancy ([ J (]
e MIL-HDBK-516C A X E go] QtAA =5 15.3.4 Environmental qualification o o
Level I (safety—critical) 15.4.1 Software processes ([ o
« A7 B Z:FMEA, FTA, CCA(RE SE)| ‘E‘/}j) 15.4.2 Traceability ([ [
s w2 15.4.3 Configuration management o o
15.5.1 Software architecture ([ o
15.5.2 Software control structure and ° °
4. AJ'}\‘" E _'l.] LH % execution rates
15.5.3 Software architecture attributes and ° P
- _ . erformance
31394 221 BE 9 A4 459 €29 PR
2o ol BA uhH (02 HhEho 2 158 (F I E A 15.5.4 Dynamic operation ([ ([
°= wohew (“_ = © © ( =T 15.5.5 Failure management and redundancy ° °
2HT AT E oY F V&4 4271 F 40707 & management
L= 277} v FLE Aog BALQTH AN & 15.5.6 Digital system failures (] °
A |22 Table 29} 7t} 15.5.7 Restart and reset capabilities ([ J ([
15.5.8 Unsafe techniques o o
. . 15.5.9 Resource capacit [ [
Table 2. Detailed analysis content pactty
15.5.10 Safety Supporting Software ° °
Chapter 15 Detailed Criteria System  Engine Elements (SSSE) performance
15.1.1 Safety critical functions (SCFs) [ (] 15.6.1 Software test methodology hd hd
15.1.2 SPA requirements ° ° 15.6.2 Full qualification of software ([ J (]
15.1.3 SPA redundancy ° ° 15.6.3 Software build process ([ o
15.1.4 SCF threads ° ° 15.6.4 Software load compatibility ([ J o
15.1.5 Probability of loss of control and 15.6.5 Software load process hd ®
RO [ ] ([
hazard mitigations
15.1.6 SPA interfaces ° ° 1511012 84 AU dAG 5o 2= G HA
15.1.7 Computer System Integrity Levels ° ° ooty A5t P, FF7] A A A Gesof A4
CSlILs -
= I AAY ALdo] RLET YL A4S AE3HE o]
. processes -
Bt 228 fHch
15.1.9 Data flow and control flow ([ J [ ol '
3 o AFA X Fo
15.1.10 Physical and functional separation ([ J ([ Eg 152,79 A 1A (SEU) 7]£-& 60,000
= = 1
15.1.11 Notification of loss of critical o o frojde LAk 5Q17] 5ol &= 7€ R, of
processing A 27] SAQL = T AES 1 g &
15.1.12 Uninterruptable power ([ J - Ao A= 2go] £ Q3 Ao g wotE) 1—4_?1_’
15.2.1 Functional couplin o o =1 = 5 =
e v G QFEA A L8 1ET SAHE A9 £ 7]
.2.2 Functional autonomy and critical data . _
sources * ® =9 A& 284S AAESAY, T 7|«FEYE
15.2.3 Integration methodology ] ] Ao Ao 7 X},
15.2.4 Critical discrepancies () o 1} A ]_Zr_; L FADEC©] H| 3§ A7 107 o] gk
15.2.5 Simulations, models and tools ® [ 9] catastrophic Zoln, WAA] A 7S 52 S of
15.2.6 Safety interlocks ([ J o H

7| Al 7]+ safety-criticaldt 83t AFE A AHO]
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QA ASE AT AFAS A A AT 2
EREESEE T
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shol 4FAS wAo| £ &S FIA W

AT Az d8) ALFE71Ee JFA =
Ve & 7 A AU MLl =&

[1] YAIRH, HTATITHEE 7|2, 2025.

[2] DoD, Aircraft Turbine Engines Joint Service Specification
Guide: Engine, Aircraft, Turbine, JSSG-2007A, 2004.

[3] Meherwan P. Boyce, Gas Turbin Engineering Handbook,
Gulf Publishing Company, 1982, pp. 494-529.

[4] Kang-Yi Lee, Sang-Ho Han, Young-Kwon Jin, Sang-Joon
Lee, & Kui-Soon Kim, ‘A Study on Certification of Electronic
Engine Control,” Journal of the Korean Society for
Aeronautical & Space Sciences, VOL. 33, NO. 1, pp. 104-109.
[5] USAF, Airworthiness Bulletin (AWB)-330 Subject:
Propulsion System Type Certification, 2017.

[6] DoD, Airworthiness Certification Criteria,
MIL-HDBK-516C, 2014.

632 2026; 9(3); pp. 627-632 Journal of the KNST



	국내개발 항공기 엔진의 컴퓨터시스템 감항인증 기준 연구
	Abstract
	1. 서론
	2. FADEC 및 엔진제어 인증 관련 개요
	3. 엔진 컴퓨터시스템 감항인증 기준 연구 방법
	4. 상세 분석 내용
	5. 결론
	참고문헌


